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European Lung cancer screening trials 

Randomised studies 

• NELSON 

• DLST 

• MILD 

• LUSI 

• ITALUNG 

• DANTE 

• UKLS 

Non-randomised studies 

• COSMOS 

• PLST 
 

 

• DEPISCAN 

• PALCAD 

• Madrid screening pilot 

• Finnish screening study 

• Czech screening study 
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NELSON trial 

• RCT: 4x LDCT screening vs no screening 

• Inclusion criteria: 

– age: 50-75 

– smoking: ≥ 15cig/dy for 25yrs, ≥10cig/dy for 30 yrs 

– cessation: <10 yrs 

• Recruitment 2004-2006: N= 15,822 

• Hypothesis: 25% LC mortality reduction at 10 yrs 
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NELSON trial 

Mortality results 

• None published to date 

• Interim analysis expected 2015-2016 

– Datapooling with NLST 

– Datapooling with European trials 

• Final mortality analysis expected 2018-2019 
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NELSON trial 

• Design 
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NELSON trial 

• Performance of screening strategy 

Test characteristics 1yr follow-up 2 yr follow-up 

Sensitivity 90.8% 84.6% 

Specificity 99.9% 98.6% 

Positive predictive value 40.4% 40.4% 

Negative predictive value 99.9% 99.8% 

Horeweg N, Scholten ETh, et al. Lancet Oncol 2014 
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NELSON 

Horeweg N, Scholten ETh, et al. Lancet Oncol 2014 
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NELSON 
• 2/3 interval cancers was visible on last CT 

 

• Examples of missed cancers: 

    - endobronchial tumours 

    - pleural-attached tumours 

    - tumours adjecent with bullous structure 

    - extrapulmonary malignancies 

    - distraction by other pathology 
 

• Human error as only cause is rare 

 
Scholten ETh, Horeweg N et al. Eur Radiol 2014 
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Danish Lung Screening Trial 

• RCT: 5x annual LDCT screening vs no screening 

• Inclusion criteria: 

– Age: 50-70 years 

– Smoking: ≥ 20 pack-years 

– Cessation: < 10 years ago 

• Recruitment 2004-2006: N = 4,104 

• Hypothesis: 25% LC mortality reduction at 10 yrs 

 
Pedersen JH et al. JTO 2009 
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DLST 
• Lung cancer stage 

Saghir Z et al. Thorax 2012 
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DLST 
• Interim mortality analysis at 5 years 

Saghir Z et al. Thorax 2012 

LC deaths: 

 

Screening 15 (0.73%) 

Control 11 (0.54%) 

 

P =0.43 
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DLST 

• Final results on effects on smoking cessation 

 

Ashraf H et al. Thorax 2014 
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DLST 

• Psychosocial consequences LDCT screening 

Rasmussen et al. Lung Cancer 2015 
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MILD trial 

• RCT: 10x annual LDCT screening vs. 5x biennal LDCT 
screening vs. no screening 

• Inclusion criteria 

– Age: ≥ 49 years 

– Smoking: ≥ 20 pack-years 

– Cessation: <10 years ago 

• Recruitment 2005-2011: N = 4,099 

• Hypothesis: 30% LC mortality reduction at 10 yrs 

 Pastorino U et al. Eur J Cancer Prev 2012 
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MILD trial 
• Cummulative lung cancer incidence 

Pastorino U et al. Eur J Cancer Prev 2012 
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MILD trial 

• Cummulative lung cancer mortality 

Pastorino U et al. Eur J Cancer Prev 2012 

LC deaths: 

 

screening  

versus 

no screening 

 

HR 1.52 

 

P =0.21 
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MILD 

• Smoking cessation intervention trial 

• No aid vs. varenicline + behavioral counseling 

• Biochemically verified 1-year continuous 
abstinence rate from smoking 

• Abstinence rate 19.8% 

• Propensity to succeed 1.43 

Pozzi P et al. Tumori 2015 
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MILD 

Plasma-Based miRNA Signature 

• Performance: 

– Sensitivity 87% 

– Specificity 81% 

– Negative predictive value 99% 

– False positives 19.4% 

• Combined with LDCT screening: 

– Both +: FP rate only 3.7%, but sensitivity 69% 

– One +:  sensitivity 98%, specificity 65% 

Sozzi G et al. JCO 2014 
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LUSI trial 

• RCT: 4x annual LDCT screening vs no screening 

• Inclusion criteria 

– Age: 50-70 

– Smoking: ≥15/day for 25 yrs or ≥10/day for 30 yrs 

– Cessation: ≤ 10 years ago 

• Recruitment 2007-2011: N = 4,052 

• Objective: contribute to European datapooling 

Becker N et al. J Cancer Res Clin Oncol 2012 
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LUSI trial 

• Advanced lung cancers per round 

Becker N et al. JTO 2015 Epub 
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LUSI trial 

• Cummulative all cause mortality 

Becker N et al. JTO 2015 Epub 
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ITALUNG 

• RCT: 4x annual LDCT screening vs no screening 

• Inclusion criteria 

– Age: 55-69 years 

– Smoking: ≥ 20 pack-years 

– Cessation: < 10 years ago 

• Initiated 2004, recruited: N= 3,206 

• Objective: determine efficacy of LDCT screening at 7 
years 

• First mortality data expected in 2015! 

 Lopes Pegna et al. Lung Cancer 2008 
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DANTE 

• RCT: CXR + sputum exam followed by annual LDCT 
screening or clinical exam 

• Inclusion criteria 

– Males only 

– Age: 60-75 

– Smoking: ≥ 20 pack-years 

– Cessation: < 10 years ago 

• Recruitment 2001 – 2006: N = 2,812 

• Objective: determine efficacy LDCT screening 

Infante M et al. JTO 2011 
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DANTE 

• Disease stage by study group 

Infante M et al. Am J Resp Crit Care Med 2015 Epub 
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DANTE 

Infante M et al. Am J Resp Crit Care Med 2015 Epub 
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UKLS-pilot 
• RCT: 1 LDCT screening vs no screening 

• Inclusion based on risk score (5% LC risk in 5 yrs): 

– smoking duration 

– family history of lung cancer (early / late onset) 

– history of a previous cancer 

– history of pneumonia 

– history of exposure to asbestosis 

– age range, 50-75 years and gender. 

• Recruitment 2011-2013: N = 1,452 

MacRonald et al. Cancer Prev Res 2014 
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UKLS-pilot 

• Response to recruitment according to age 

MacRonald et al. Cancer Prev Res 2014 
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UKLS-pilot 
• Response to recruitment according to           

lung cancer risk and deprivation status 

MacRonald et al. Cancer Prev Res 2014 
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COSMOS trial 

• Non randomised intervention study 

• 5 annual LCDTs 

• Biomarkers, histopathology 

• Recruitment: 2004-2005 

• Participants: 5,202 

• Included: age ≥ 50yrs, smoking ≥ 20 py 

 

 Veronesi G et al. JTO 2014 
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COSMOS trial 

• Performance screening protocol 

– Sensitivity 90% 

– Specificity 99.4% 

– PPV 84.5% 

– NPV 99.7% 

• Overall survival: 78% at 5 years 

• Lung cancer survival: 82% at 5 years 

Veronesi G et al. JTO 2014 
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Polish Lung Cancer Screening Program 

• Non-randomised trial: 1 LDCT screening + FU 

• Recruitment: 2009 - 2011 

• Participants: 8,649 

• Included: age 50-75, smoking ≥ 20 py 

• Equipment and methodology as in I-ELCAP 

• Objective: determine extend and cause of 
unnecessary treatment 

 
Rzyman et al. ICVTS 2013 
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Polish Lung Screening Programme 

Rzyman et al. ICVTS 2013 

Unneccesary diagnostic procedures: 

in 75% of participants with diagnostic work-up 

 

Unneccesary surgical procedures: 

in 25% of participants receiving surgery 

 

Causes: 

- limited experience with screening 

- problems with planning 

- difficulties with management nodules 

- limited use of PET 

- too aggressive approach to nodules 

- patients demanding surgery -> counselling 
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European contribution to LDCT screening 

• Confirm efficacy of LDCT screening 

• LDCT screening vs. no screening 

• Pooled mortality analyses Europe - NLST  

– more accurate estimate of % mortality reduction 

– efficacy for different screening scenarios 

– longer follow-up 
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European contribution to LDCT screening 

• Valuable side studies: 

– Nodules 

– Quality of life 

– Smoking cessation 

– Comorbidity: COPD, Cardiovascular disease 

– Improvement of imaging, volumetry 

– Biomarkers 
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Future perspectives 

• Cost-effectiveness 

• Balance between benefits and harms 

• Target population & screening protocol 

• Planning & preparation before implementation 

• Equity and access for entire target population 

• Quality assurance 

• Programme evaluation 
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Thank you for your attention 
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NELSON trial 
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NELSON trial 

• Lung cancer probability of nodules 

Volume Malignancy Risk 

750-1000 mm³ 19.0% (11.1-30.6%)* 

500-750 mm³ 10.9% (6.2-18.2%)* 

300-500 mm³ 8.9% (5.6-13.7%)* 

200-300 mm³ 5.8% (3.4-9.5%)* 

100-200 mm³ 1.5% (0.9-2.6%)* 

50-100 mm³ 0.7% (0.4-1.3%) 

25-50 mm³ 0.5% (0.3-0.9%) 

<25 mm³ 0.5% (0.2-1.1%) 

No nodule 0.4% (0.3-0.6%) 

Horeweg N, van Rosmalen J, et al. Lancet Oncol 2014 
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NELSON trial 

• Lung cancer probability of nodules 

Doubling time Malignancy Risk 

<100 days 26.5% (14.4-43.3%)* 

100-200 days 10.7% (4.7-21.8%)* 

200-400 days 6.6% (3.7-11.3%)* 

400-600 days 4.0% (1.8-8.3%)* 

600-800 days 0.0% (0.0-3.4%) 

800-1000 days 0.9% (0.0-5.6%) 

≥1000 days 0.7% (0.4-1.3%) 

Smaller or equal size 0.7% (0.3-1.5%) 

Nodule resolved 0.0% (0.0-2.2%) 

Horeweg N, van Rosmalen J, et al. Lancet Oncol 2014 
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NELSON trial 

• Mortality profiles and characteristics 

• Control group NELSON (N = 7,453) 

  vs.  

• Eligible non-responders (N = 13,661) 
 

• Determine extend of selection bias 

• Extrapolation of trial results to population 

Yousaf-Khan, Horeweg  et al. JTO 2015 Epub 
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  Control group  

participants 

Eligible non-       

responders 

p-value 

  N = 7453 N = 13 661   

  % %   

Age: median (IQR)  57.0 (8.0) 58.0 (9.0) < 0.001 

Male  84.2 80.6 < 0.001 

General health     0.02 
     Excellent/very good 15.2 14.2   
     Good 66.6 66.7   
     Moderate/poor 18.2 19.1   

Physical exercise     < 0.001 
    High 44.5 48.5   
    Moderate 44.8 39.8   
    Low 10.7 11.7   

Education level     < 0.001 
    Lowest 11.0 18.1   
    Low 37.4 41.4   
    Medium  23.3 20.6   
    High 28.3 19.9   

Alcohol: median (IQR) 15.7 (83.9) 13.8 (83.9) < 0.001 

Smoking status      < 0.001 
    Current smoker 54.8 60.4   
    Former smoker 45.2 39.6   

Yousaf-Khan, Horeweg  et al. JTO 2015 Epub 
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NELSON trial 

Mortality control group vs. eligible non-responders 

Yousaf-Khan, Horeweg  et al. JTO 2015 Epub 

 Cause of death  Control group  Eligible non-responders 
 Mortality rate 

ratio 
 p-value 

  % Rate % Rate     

All cancer types 62.4 6.32 54.9 7.59 0.83 
0.002 

  

Cardiovascular 

diseases (CVD) 
20.2 2.05 24.0 3.32 0.62 <0.001 

Respiratory diseases 4.4 0.45 5.3 0.73 0.61 
0.018 

  

Noncancerous 

diseases other than 

CVD or respiratory 

diseases 

12.9 1.30 15.8 2.19 0.59 <0.001 

  

All causes 

  

9.1 10.11 11.2 13.83 0.73 <0.001 
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NELSON trial 
• Control group participants : 

– better self reported health 

– higher educated 

– more often quit smoking 

– lower all cause mortality 

– higher cancer-related mortality 

• Modest differences 

• Unlikely to affect generisability trial results 

• Results NELSON applicable to target population 

 
Yousaf-Khan, Horeweg  et al. JTO 2015 Epub 
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DLST 

• Design 

Pedersen JH,et al. JTO 2009 
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DLST 

• Final mortality analysis 

• Original plan: 

– Follow-up duration of 10 years 

– Pooling with NELSON trial 
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DLST 

• Final results on effects on smoking cessation 

 

Ashraf H et al. Thorax 2014 
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MILD trial 

• Mortality analyses 

 

Pastorino U et al. Eur J Cancer Prev 2012 
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MILD 

• Plasma-Based miRNA Signature 

Sozzi G et al. JCO 2014 
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LUSI trial 
• Histology diagnosed lung cancers 

Becker N et al. JTO 2015 Epub 
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LUSI trial 
• Cummulative incidence advanced LC 

Becker N et al. JTO 2015 Epub 
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ITALUNG 

• Recruitment 
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ITALUNG 
• 4-year results  

Year LC detected Early stage 

1 18 55% 

2 2 

76% 
3 9 

4 6 

Lopes Pegna et al. JTO 2013 
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DANTE 
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DANTE 
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DANTE 

Infante M et al. Am J Resp Crit Care Med 2015 Epub 
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UKLS pilot 
• Recruitment 

MacRonald et al. Cancer Prev Res 2014 
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PLCSP 

Rzyman et al. ICVTS 2013 
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